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(54) Apparatus for and method of recording and reproducing information 



(57) An information recording and reproducing ap- 
paratus (S) is provided with: a first reproducing device 
(11 ) for reproducing audio information from a first infor- 
mation record medium (DK), in which the audio informa- 
tion is recorded; a recording device (28) for recording 
the reproduced audio information into a second infor- 
mation record medium (HD); a second reproducing de- 
vice (28) for reproducing the audio information recorded 
in the second information record medium; and a control- 
ling device (6) for setting a recording speed when re- 



cording the audio information into the second informa- 
tion record medium and a reproducing speed when re- 
producing the audio information from the second infor- 
mation record medium such that the recording speed is 
equal to or higherthan the reproducing speed, and con- 
trolling the second reproducing device and the recording 
device so as to perform reproducing the recorded audio 
information from the second information record medium 
at the set reproducing speed in parallel to recording the 
audio information into the second information record 
medium at the set recording speed. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention s 

[0001] The present invention relates to an apparatus 
for and a method of recording and reproducing informa- 
tion, and more particularly relates to an apparatus for 
and a method of recording and reproducing information, 10 
which can copy and record audio information from one 
information record medium to another information 
record medium. 

2. Description of the Related Art 15 

[0002] In recent years, it has been popularized to in- 
stall a CD (Compact Disc) player or a DVD (which is an 
optical disc having a record capacity several times of 
that of the CD) player, in which music is recorded, in a 20 
vehicle or car, and then enjoy the music and the like 
while driving the vehicle. 

[0003] Here, when such a case is considered that the 
content of the CD for the music reproduction or the like 
is necessary to be copied (recorded) to another infor- 25 
mation record medium such as a hard disc device which 
can carry out a fast search (such a necessity occurs, for 
example, when it is necessary to carry out a reproduc- 
tion control, such as a so-called "random access" and 
the like, faster than those of the CD and the like), a meth- 30 
od has been typically used in which the record content 
of the CD is once listened to and is further copied to the 
hard disc device and the like. 

[0004] On the other hand, it has been recently popu- 
larized to install a so-called navigation apparatus in a 35 
vehicle or car to accordingly assist a driving operation 
of the vehicle. 

[0005] Typically, in the conventional navigation appa- 
ratus, a map information is recorded on a dedicated CD- 
ROM (CD-Read Only Memory) or DVD-ROM, and is 40 
read out as the occasion demands, so that a map and 
the like are displayed. 

[0006] Thus, when the reproduction of the music from 
the CD or theJike is tried within the vehicle having the 
navigation apparatus, if the CD-ROM for the navigation *s 
and the CD for the music reproduction can be repro- 
duced by using a common player, this method is espe- 
cially advantageous within a narrow vehicle, from the 
viewpoint of the saving of an installation place and the 
like. so 
[0007] However, if the CD-ROM forthe navigation and 
the CD for the music reproduction are reproduced by 
using the common player as mentioned above, this re- 
sults in a problem that the navigation function cannot be 
used during the reproduction of the CD for the music 55 
reproduction. 

[0008] Thus, it is desirable that a time period while the 
player is occupied by the CD for the music reproduction 



is as short as possible. This implies that, when the CD 
for the music reproduction is copied to another informa- 
tion record medium within the vehicle, it is desirable to 
make the time period required to copy the music as short 
as possible. 

SUMMARY OF THE INVENTION 

[0009] The present invention is proposed in view of 
the above mentioned problems. It is therefore an object 
of the present invention to provide an apparatus for and 
a method of recording and reproducing information, 
which can effectively carry out copying audio informa- 
tion such as music or the like in case that, for example, 
it is desirable to copy the audio information in a short 
time period while reproducing the audio information 
within a movable body. such as a vehicle or car. 
[0010] The above object of the present invention can 
be achieved by a first information recording and repro- 
ducing apparatus provided with: a first reproducing de- 
vice; such as a DVD-ROM drive or the like, for repro- 
ducing audio information from a first information record 
medium, such as a DVD audio disc or the like, in which 
the audio information is recorded; a recording device, 
such as a HD (Hard Disc) drive or the like, for recording 
the reproduced audio information into a second infor- 
mation record medium, such as a hard disc or the like; 
a second reproducing device, such as a HD drive or the 
like, for reproducing the audio information recorded in 
the second information record medium; and a control- 
ling device such as a CPU for setting a recording speed 
when recording the audio information into the second 
information record medium and a reproducing speed 
when reproducing the audio' information from the sec : ~ 
ond information record medium such that the recording 
speed is equal to or higher than the reproducing speed, 
and controlling the second reproducing device and the 
recording device so as to perform reproducing the re- 
corded audio information from the second information 
record medium at the set reproducing speed in parallel 
to recording the audio information into the second infor- 
mation record medium at the set recording speed. 
[001 1 ] According to the first information recording and 
reproducing apparatus of the present invention, since 
the operation of recording the audio information into the 
second information record medium is performed at the 
recording speed, which is equal to or higher than the 
reproducing speed of the operation of reproducing the 
audio information from the second information record 
medium, it is possible to record the audio information 
speedily into the second information record medium 
while it is possible to reproduce the audio information 
from the second information record medium in parallel 
to this recording operation. 

[0012] Thus, for example, it is possible to copy and 
record the audio information in a short time while repro- 
ducing the audio information within the moving vehicle. 
[0013] In one aspect of the first information recording 
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and reproducing apparatus of the present invention, the 
controlling device sets the recording speed and the re- 
producing speed such that the recording speed is equal 
to or faster than two times the reproducing speed. 
[001 4] According to this aspect, it is possible to repro- 5 
duce the audio information from the second information 
record medium while recording the audio information in- 
to the second information record medium more speedily. 
[001 5] In another aspect of the first information re- 
cording and reproducing apparatus of the present inven- 10 
tion, the controlling device sets the recording speed and 
the reproducing speed equal to each other, and controls 
the second reproducing device and the recording device 
so that the second reproducing device starts reproduc- 
ing after the recording device starts recording. is 
[001 6] According to this aspect, since the reproducing 
speed and the recording speed are equal to each other 
and since the reproduction of the audio information from 
the second information record medium is started at a 
timing later than the timing of starting the record, it is 20 
possible to reproduce the recorded audio information 
from the second information record medium without in- 
terruption or intermittence. 

[0017] In another aspect of the first information re- 
cording and reproducing apparatus of the present inven- 25 
tion, the controlling device controls the first reproducing 
device and the recording device so as to convert a form 
of the audio information reproduced from the first infor- 
mation record medium and then record the audio infor- 
mation into the second information record medium. so 
[0018] According to this aspect, it is possible to 
speedily complete recording the audio information in the 
converted form. 

[0019] In another aspect of the first information re- 
cording and reproducing apparatus of the present inven- 35 
tion, the controlling device controls the recording device 
so as to compress the audio information, which is repro- 
duced by the first reproducing device, and record the 
compressed 'audio information into the second informa- 
tion record medium, and controls the second reproduc- *o 
ing device scj as to reproduce the audio information from 
the second information record medium, expand the re- 
produced audio information and output the reproduced 
and expanded audio information to an external portion. 
[0020] According to this aspect, even if the audio in- 45 
formation is recorded in the non-compressed state in the 
first information record medium, it is possible to speedily 
record the audio information into the second information 
record medium in the compressed state while saving the 
memory capacity of the second information record me- so 
dium. ■ 

[0021] In another aspect of the first information re- 
cording and reproducing apparatus of the present inven- 
tion, the controlling device controls the recording device 
so as to record information indicative of a portion of the 55 
audio information, which is being recorded at a time of 
stopping a recording operation of recording the audio 
information into the second information record medium, 
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into the second information record medium and then 
stop the recording operation, when the recording oper- 
ation is to be stopped in a middle of recording the audio 
information into the second information record medium. 
[0022] According to this aspect, when the operation 
of recording the audio information into the second infor- 
mation record medium is resumed, it is possible to pre- 
vent the same portion of the audio information from be- 
ing recorded redundantly into the second information 
record medium by resuming the recording operation on 
the basis of the information indicative of the portion. 
[0023] In this aspect, the controlling device may con- 
trol the recording device so as to output stop information 
indicative of stopping the recording operation to an ex- 
ternal portion, when the recording operation is to be 
stopped in the middle. 

[0024] By constituting in this manner, it is possible for 
the user to recognize the fact that the operation of re- 
cording the audio information is stopped. : 
[0025] Also, in this aspect, the recording operation 
may be stopped by stopping a main electric power sup- 
plying device, such as a battery or the like, for supplying 
an electric power to the information recording and re- 
producing apparatus in a norma! operation, and the in- 
formation recording and reproducing apparatus may be 
further provided with a sub electric power supplying de- 
vice, such as a battery or the like, for supplying an elec- 
tric power to the information recording and reproducing 
apparatus after the main electric power supplying de- 
vice is stopped. 

[0026] By constituting in this manner, it is possible to 
perform outputting the information indicative of the por- 
tion or the stop information by continuing the supply of 
the electric power even if the operation of recordingttTe ~ 
audio information is stopped as the main electric power 
supply is stopped. 

[0027] In another aspect of the first information re- 
cording and reproducing apparatus of the present inven- 
tion, the apparatus is further provided with a compress- 
ing device for reproducing the recorded audio informa- 
tion from the second information record medium, com- 
pressing the reproduced audio information* and record- 
ing again the compressed reproduced audio information 
into the second information record medium. 
[0028] According to this aspect, even If the audio in- 
formation is recorded in the non-compressed state in the 
firsl information record medium, it is possible to record 
the audio information into the second information record 
medium while saving the memory capacity of the sec- 
ond information record medium. 

[0029] In another aspect of the first information re- 
cording and reproducing apparatus of the present inven- 
tion, the first information record medium comprises an 
optical disc, and the second information record medium 
comprises a magnetic disc. According to this aspect, it 
is possible to speedily record the reproduced audio in- 
formation. . 

[0030] In another aspect of the first information re- 
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cording and reproducing apparatus of the present inven- 
tion, on the second information record medium, map in- 
formation to control a navigation function is further re- 
corded, and the apparatus is further provided with a nav- 
igation device for controlling the navigation function by 
using the map information. 

[0031] According to this aspect, the recording opera- 
tion of the audio information and the navigation function 
using the map information can be performed by means 
of just one information record medium. 
[0032] The above object of the present invention can 
be achieved by a second information recording and re- 
producing apparatus provided with: a first reproducing 
device, such as a DVD-ROM drive or the like, for repro- 
ducing audio information from a first information record 
medium, such as a DVD audio disc or the like, in which 
the audio information is recorded; a recording device; 
such as a HD drive or the like, for recording the repro- 
duced audio information into a second information 
record medium, such as a hard disc or the like; a second 
reproducing device, such as a HD drive or the like, for 
reproducing the audio information recorded in the sec- 
ond information record medium; and a controlling de- 
vice, such as a CPU or the like, for controlling the re- 
cording device to record the audio information, which is 
reproduced from the first information record medium by 
the first reproducing device, when the audio information 
is outputted as a sound and also controlling the second 
reproducing device to reproduce and output the audio 
information as the sound 

[0033] According to the second information recording 
and reproducing apparatus of the present invention, it 
is possible to record the audio information into the sec- 
ond information record medium while reproducing and 
outputting the:audio information as the sound from the 
second information record medium. 
[0034] In one aspect of the second information re- 
cording and reproducing apparatus of the present inven- 
tion, the apparatus is further provided with a converting 
device for converting a form of the audio information, 
and the controlling device controls the converting device 
and the recording device to convert the form of the audio 
information and then record the audio information when 
recording the audio information reproduced by the first 
reproducing device Into the second information record 
medium. 

[0035] According to this aspect, it is possible to record 
the audio information into the second information record 
medium with converting the form of the audio informa- 
tion, while reproducing and outputting the audio infor- 
mation as the sound from the second information record 
medium. 

[0036] In another aspect of the second information re- 
cording and reproducing apparatus of the present inven- 
tion, the apparatus is further provided with: a compress- 
ing device for compressing the audio information; and 
an expanding device for expanding the compressed au- 
dio information 1 . The controlling device controls the com- 
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pressing device and the recording device to compress 
the audio information and then record the compressed 
audio information when recording the audio information, 
which is reproduced by the first reproducing device, into 

5 the second information record medium. The controlling 
device controls the second reproducing device and the 
expanding device to reproduce the compressed audio 
information, expand the reproduced audio information 
and then output the expanded audio information as a 

10 sound. 

[0037] According to this aspect, by compressing and 
recording the audio information into the second informa- 
tion record medium, it is possible to record the audio 
information with efficiently using the memory area of the 
1 $ second information record medium. 

[0038] The above object of the present invention can 
be also achieved by a third information recording and 
reproducing apparatus of the present invention, provid- 
ed with: a reproducing device, such as a DVD-ROM 
to drive or the like, for reproducing audio information from 
a first information record medium, such as a DVD audio 
disc or the like, in which the audio information is record- 
ed; a recording device, such as a HD drive or the like, 
for recording the reproduced audio information into a 
?5 second information record medium, such as a hard disc 
or the like; and a controlling device, such as a CPU or 
the like, for controlling the reproducing device and the 
recording device so as to perform recording the repro- 
duced audio information into the second information 
w record medium in parallel to reproducing the audio in- 
formation from the first information record medium. 
[0039] According to the third information recording 
and reproducing apparatus of the present invention, 
since the operation of recording the audio information ~ 
« into the second information record medium is performed 
in parallel to the operation of reproducing the audio in- 
formation from the first information record medium, it is 
possible to complete recording the audio information in 
a short time while the reproducing operation. 
o [0040] Thus, for example, it is possible to efficiently 
copy and record the audio information in a short time 
while reproducing the audio information within the mov- 
ing vehicle. 

[0041 ] In one aspect of the third information recording 
s and reproducing apparatus of the present invention, the 
apparatus is further provided with a converting device 
for converting a form of the audio information, which is 
reproduced from the first information record medium. 
The recording device records the converted audio infor- 
0 mation into the second information record medium. 
[0042] According to this aspect, it is possible to com- 
plete recording the audio information into the second in- 
formation record medium with converting the form of the 
audio information. 
5 [0043] In another aspect of the third information re- 
cording and reproducing apparatus of the present inven- 
tion, the audio information is recorded in the first infor- 
mation record medium in a non-compressed state, and 
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the recording device compresses the audio information 
in the non-compressed state and then records the com- 
pressed audio information into the second information 
record medium. 

[0044] According to this aspect, even if the audio in- 5 
formation is recorded in the first information record me- 
dium in the non-compressed state, it is possible to 
record the audio information in the compressed state in- 
to the.second information record medium while saving 
the memory capacity of the second information record 10 
medium. 

[0045] In another aspect of the third information re- 
cording and reproducing apparatus of the present inven- 
tion, the audio information is recorded in the first infor- 
mation record medium in a compressed state, the re- is 
producing device comprises an expanding device for 
expanding the audio information in the compressed 
state, and the recording device records the expanded 
audio information into the second information record 
medium. 20 
[0046] According to this aspect, it is possible to 
speedily record the audio information in the expanded 
state into the second information record medium. 
[0047] In another aspect of the third information re- 
cording and reproducing apparatus of the present inven- 25 
tion, the audjo information is recorded in the first infor- 
mation record medium in a compressed state, the re- 
producing device comprises a decoding device, such as 
a DVD-ROM drive orthe like, for expanding and decod- 
ing the audio information in the compressed state, and 30 
the recording device again compresses the expanded 
and decoded audio information and then records the 
again compressed audio information into the second in- 
formation record medium. 

[0048] According to this aspect, it is possible to ex- 35 
pand the audio information in the compressed state, 
compress this expanded audio information again, and 
then record this again compressed audio information in- 
to the second information record medium. 
[0049] In another aspect of the third information re- *o 
cording and reproducing apparatus of the present inven- 
tion, the audio information is recorded in the first infor- 
mation record medium in a compressed state, and the 
recording device records the audio information in the 
compressed state into the second information record 
medium. 

[0050] According to this aspect, it is possible to 
speedily record the audio information in the compressed 
state into the second information record medium as it is. 
[0051] In another aspect of the third information re- so 
cording and reproducing apparatus of the present inven- 
tion, the audio information is recorded in the first infor- 
mation record medium in a compressed state based on 
a first compressing method, and the recording device 
records the audio information in a compressed state 55 
based on a second compressing method, which is dif- 
ferent from the first compressing method, into the sec- 
ond information record medium 



[0052] According to this aspect, it is possible to con- 
vert the compressing method of the audio information 
in the compressed state and then speedily record the 
audio information into the second information record 
medium. 

[0053] In another aspect of the third information re- 
cording and reproducing apparatus of the present inven- 
tion, the controlling device controls the recording device 
so as to record information indicative of a portion of the 
audio information, which is being recorded at a time of 
stopping a recording operation of recording the audio 
information into the second information record medium, 
into the second information record medium and then - 
stop the recording operation, when the recording oper- 
ation is to be stopped in a middle of recording the audio 
information into the second information record medium. 
[0054] According to this aspect, when the operation 
of recording the audio information into the second infor- 
mation record medium is resumed, it is possible to pre- 
vent the same portion of.the audio information from be- 
ing recorded redundantly into the second information 
record medium by resuming the recording operation on 
the basis of the information indicative of the portion. 
[0055] In this aspect, the controlling device may con- 
trol the recording device so as to output stop information 
indicative of stopping the recording operation to an ex- 
ternal portion, when the recording operation is to be 
stopped in the middle. 

[0056] By constituting in this manner, it is possible for 
the user to recognize the fact that the operation of re- 
cording the audio information is stopped. 
[0057] Also in this aspect, the recording operation 
may be stopped by stopping a main electric power sup- 
plying device for supplying an electric power to the-uv - 
formation recording and reproducing apparatus in a nor- 
mal operation, and the information recording and repro- 
ducing apparatus may be further provided with a sub 
electric power supplying device for supplying an electric 
power to the information recording and reproducing ap- 
paratus after the main electric power supplying device 
is stopped. 

[0058] By constituting in this manner, it is possible to 
perform outputting the information indicative of the por- 
tion or the stop information by continuing the supply of 
the electric power even if the operation of recording the 
audio information is stopped as the main electric power 
supply is stopped. 

[0059] In another aspect of the third information re- 
cording and reproducing apparatus of the present inven- 
tion, the apparatus is further provided with a compress- 
ing device for judging the audio information which is re- 
corded in a non-compressed state from among the au- 
dio information recorded in the second information 
record medium, reproducing the judged audio informa- 
tion in the non-compressed state from the second infor- 
mation record medium, compressing the reproduced 
audio information by applying a predetermined com- 
pressing process onto the reproduced audio informa- 
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tion, and recording again the compressed audio infor- 
mation into the second information record medium. 
[0060] According to this aspect, even if the audio in- 
formation is recorded in the non-compressed state in the 
first information record medium, it is possible to record 
the audio information into the second information record 
medium while saving the memory capacity of the sec- 
ond information record medium. 
[0061] In another aspect of the third information re- 
cording and reproducing apparatus of the present inven- 
tion, the first information record medium comprises an 
optical disc, such as a DIV audio disc or the like, and 
the second information record medium comprises a 
magnetic disc, such as a hard disc orthe like. According 
to this aspect; it is possible to speedily record the repro- 
duced audio information. 

[0062] In another aspect of the third information re- 
cording and reproducing apparatus of the present inven- 
tion, on the second information record medium, map in- 
formation to control a navigation function is further re- 
corded, and the information recording and reproducing 
apparatus is further provided with a navigation device 
such as a CPU or the like, for controlling the navigation 
function by using the map information. 
[0063] According to this aspect, the recording opera- 
tion of the audio information and the navigation function 
using the map information can be performed by means 
of just one information record medium. 
[0064] The above object of the present invention can 
be also achieved by a first information recording and re- 
producing method including: a first reproducing process 
of reproducing audio information from a first information 
record medium, such as a DVD audio disc orthe like, in 
which the audio information is recorded; a recording 
process of recording the reproduced audio information 
into a second^ information record medium, such as a 
hard disc or the like: a second reproducing process of 
reproducing the audio information recorded in the sec- 
ond information record medium; and a controlling proc- 
ess of setting a recording speed when recording the au- 
dio information into the second information record me- 
dium and a reproducing speed when reproducing the 
audio information from the second information record 
medium such that the recording speed is equal to or 
higher than the reproducing speed, and controlling the 
second reproducing process and the recording process 
so as to perform reproducing the recorded audio infor- 
mation from the second information record medium at 
the set reproducing speed in parallel to recording the 
audio information into the second information record 
medium at the set recording speed. 
[0065] According to the first information recording and 
reproducing method of the present invention, since the 
operation of recording the audio information into the 
second information record medium is performed at the 
recording speed, which is equal to or higher than the 
reproducing speed of the operation of reproducing the 
audio information from the second information record 



medium, it is possible to record the audio information 
speedily into the- second information record medium 
while it is possible to reproduce the audio information 
from the second information record medium in parallel 
5 to this recording operation. 

[0066] Thus, for example, it is possible to copy and 
record the audio information in a short time while repro- 
ducing the audio information within the moving vehicle. 
[0067] The above object of the present invention can 
io be also achieved by a second information recording and 
reproducing method including: a first reproducing proc- 
ess of reproducing audio information from a first infor- 
mation record medium, such as a DVD audio disc orthe 
like, in which the audio information is recorded; a record- 
's ing process of recording the reproduced audio informa- 
tion into a second information record medium, such as 
a hard disc orthe like; a second reproducing process of 
reproducing the audio information recorded in the sec- 
ond information record medium; and a controlling proc- 
2° ess of controlling the recording process to record the 
audio information, which is reproduced from the first in- 
formation record medium by the first reproducing proc- 
ess, when the audio information is outputted as a sound 
and also controlling the second reproducing process to 
25 reproduce and output the audio information as the 
sound 

[0068] According to the second information recording 
and reproducing method of the present invention, it is 
possible to record the audio information into the second 
30 information record medium while reproducing and out- 
putting the audio information as the sound from the sec- 
ond information record medium. 
[0069] The above object of the present invention can 
be also achieved by a third information recording and " 
35 reproducing method including: a reproducing process of 
reproducing audio information from a first information 
record medium, in which the audio information is record- 
ed; a recording process of recording the reproduced au- 
dio information into a second information record medi- 
co urn, and a controlling process of controlling the repro- 
ducing process and the recording process so as to per- 
form recording the reproduced audio information into 
the second information record medium in parallel to re- 
producing the audio information from the first informa- 
4 5 tion record medium. \ 

[0070] According to the third Information recording 
and reproducing method of the present invention, since 
the operation of recording the audio information into the 
second information record medium is performed in par- 
50 allel to the operation of reproducing the audio informa- 
tion from the first information record medium, it is pos- 
sible to complete recording the audio information in a 
short time while the reproducing operation. 
[0071] Thus, for example, it is possible to efficiently 
55 copy and record the audio information in a short time 
while reproducing the audio information within the mov- 
ing vehicle. 

[0072] The nature, utility, and further features of this 
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invention will be more clearly apparent from the follow- 
ing detailed' description with respect to preferred em- 
bodiments of the invention when read in conjunction 
with the accompanying drawings briefly described be- 
low. 5 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0073J 

10 

RIG.1 is.a block diagram showing a schematic con- 
figuration of an information recording and reproduc- 
ing apparatus as an embodiment of the present in- 
vention; 

FIG.2 is a flowchart showing a process for recording is 
and reproducing inforrnation in to the embodiment; 
FIG.3 is a flowchart showing an example of a proc- 
ess of reproducing the information in the embodi- 
ment; 

FIG. 4 is a block diagram showing a schematic con- 20 
figuration of an information recording and reproduc- 
ing apparatus as a modified embodiment of the first 
embodiment; and 

FIG.5 is a flowchart showing a process for recording 
and reproducing information in to a second embod- 25 
iment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

30 

[0074] Preferred embodiments of the present inven- 
tion will be explained below with reference to the draw- 
ings.;.ln the embodiment described below, the present 
invention is applied to an information recording and re- 
producing apparatus which is installed within a vehicle 35 
or car, and has an on-vehicfe navigation function of nav- 
igating or guiding a movement of the vehicle while dis- 
playing a map and the like, and, while reproducing music 
information recorded in a CD or DVD audio disc, the ap- 
paratus can copy the music information to a hard disc 40 
in a hard disc device, within the vehicle. 
> 

( I ) First Embodiment 

[0075] At first, the configuration and the operation of *s 
the Information recording and reproducing apparatus 
according to the present invention having the navigation 
function will be described below with reference to FIG. 1 . 
[0076] FIG. 1 is a block diagram showing the schemat- 
ic configuration of the information recording and repro- so 
ducing apparatus. 

[0077] As shown in FIG.1, an information recording 
and reproducing apparatus S as the first embodiment is 
provided with: an angular velocity sensor 1 for detecting 
an angular velocity at a time of changing a direction of 55 
a self-vehicle and outputting an angular velocity data 
and a relative azimuth data; a travel distance sensor 2 
for counting the number of pulses in a pulse signal out- 



putted in conjunction with a rotation of a wheel, and 
thereby calculating the number of pulses per wheel ro- 
tation, and then outputting a travel distance data based 
on the number of pulses per rotation; a GPS receiver 3 
for receiving an electric wave from a GPS (Global Posi- 
tioning System) satellite, outputting a GPS measure- 
ment data, and then outputting an absolute azimuth data 
in a travel direction of the self-vehicle; a system control- 
ler 4 for detecting a position of the self-vehicle, control- 
ling the navigation function and controlling the informa- 
tion recording and reproducing apparatus S as a whole; 
and an input device 10, such as a remote controller or 
the like, for inputting various data. 
[0078] The information recording and reproducing ap- 
paratus S is provided with: a DVD-ROM drive 11 for 
reading out and outputting record information from a 
DVD-ROM or audio DVD disc DK; an MD (Mini Disc) 
drive 12 serving as one example of a first reproducing 
device for reading out and outputting the record infor- 
mation from an MD (not shown); a display device 13 for 
displaying various display data under a control of the 
system controller 4; an audio reproducing device 18 for 
reproducing and outputting various music information 
underthe control of the system controller 4; a compress- 
ing device 23 for compressing (encoding) the music in- 
formation reproduced by each drive by using, for exam- 
ple, an MPEG (Moving Picture Experts Group) method, 
an ATRAC (Adaptive Transform Acoustic Coding) orthe 
like; an expanding device 24 for expanding (decoding) 
the compressed music information; a compressing 
method converter 25 serving as one example of a con- 
verting device for converting a compressing method in 
the music information; a converter 26 for converting the 
number of channels and a sampling frequency in the 
music information; an HD drive 28 serving as one ex- 
ample of a recording device and one example of a sec- 
ond reproducing device for recording the map informa- 
tion and the music information on a hard disc HD serving 
as another example of an information record medium of 
built-in type; and a battery 29 serving as one example 
of a main power supplying device and a sub-powersup- 
plying device for supplying a power supply to the above- 
mentioned respective constitutional elements. 
[0079] The system controller 4 is provided with: an in- 
terface 5 for carrying out an interface operation with ex- 
ternal sensors e.g., the angular velocity sensor 1, the 
travel distance sensor 2 and the GPS receiver 3 and the 
like; a CPU 6 serving as one example of a controller and 
one example of a navigation controller for controlling the 
system controller 4 as a whole; an ROM (Read Only 
Memory) 7 for storing a basic control program to control 
the system controller 4 and the like; an RAM (Random 
Access Memory) 8 including a non-volatile memory (not 
shown) and the like for storing (i) system setting infor- 
mation p re-set by a user through the input device 1 0 and 
(ii) identification information necessary for a later-de- 
scribed information recording and reproducing process 
in a condition that they can be read out; and a clock gen- 
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erator 27 for, clocking a current time and the like in ac- 
cordance with a time data from a GPS satellite especial- 
ly received by the GPS receiver 3. The input device 1 0, 
the DVD-ROM drive 11, the MD drive 12, the display 
device 13, trie audio reproducing device 18, the com- 
pressing device 23, the compressing method converter 
25, the converter 26 and the HD drive 28 are connected 
through a communication bus line 9 to each other. 
[0080] The display device 13 is provided with: a 
graphic controller 1 4for controlling the entire display de- 
vice 13, in accordance with control data sent from the 
CPU 6 through the bus line 9; a buffer memory 1 5, which 
may be a VRAM (Video RANI) or the like, for transiently 
storing instantly displayable picture information; and a 
display controller 1 6 for controlling a display of a display 
17, such as a liquid crystal panel, a CRT (Cathode Ray 
Tube) or the like on the basis of video data outputted 
from the graphic controller 14. 

[0081] The audio reproducing device 18 is provided 
with: a D/A (Digital to Analog) converter 1 9 for perform- 
ing a D/A conversion of digital data (i.e., digital data for 
navigation or the above-mentioned music information) 
sent through the bus line 9 from the RAM 8, the DVD- 
ROM drive 11 or the like; an A/D converter 20 for again 
converting an analog signal outputted by the D/A con- 
verter 19 into the digital data; an amplifier 21 for ampli- 
fying the analog signal outputted by the D/A converter 
1 9; and a speaker22 for converting the amplified analog 
signal into a tone and outputting it. 
[0082] The battery 29 supplies the power supplies of 
two systems i.e., a main power supply system supplied 
through a so-called ACC (Accessory) switch 30 and a 
backup system which is always connected and used to 
store an operation state of each constitutional element 
just before the ACC switch 30 is turned off (e.g., a music 
composition number of a final reproduced music com- 
position when the music information is being repro- 
duced from a DVD audio disc or an MD on which the 
music information composed of a plurality of music com- 
position is recorded). 

[0083] Here !: when a DVD audio disc DK is mounted 



in the DVD-RCjM drive 11 , the DVD-ROM drive 11 serv- 
ing as one example of a first reproducing device detects 
each music composition from the DVD audio disc DK, 
and also decodes and reproduces it, and then outputs 
through the bus line 9 to the compressing device 23, the 
HD drive 28 or the audio reproducing device 18. 
[0084] Incidentally, the DVD-ROM drive 11 has the 
compatibility so that the reproduction can be done from 
a CD-ROM or a CD for recording music. 
[0085] Here,, in the information recording and repro- 
ducing apparatus S, when the navigation function is 
used, the map Information recorded on the DVD-ROM 
disc is read out by using the DVD-ROM drive 11 , and is 
outputted to the display 1 7 to thereby carry out a display 
process, a route guide process or a map matching proc- 
ess as the navigation function. Also the map information 
necessary for the navigation function is transferred and 



stored to a hard disc HD at a suitable timing. Atthis time, 
the transfer of the map information is performed for each 
map data block within a territory defined in accordance 
with a predetermined condition with a self-vehicle posi- 
5 tion as a standard. 

[0086] Then, the map information once stored in the 
hard disc HD is maintained as it is, unless it is deleted. 
After that, the navigation function can be used by read- 
ing out the rpap information through the HD drive 28 
10 from the hard' disc HD instead of the DVD-ROM. Of 
course, the music information and the map information 
for the navigation can be both recorded in the hard disc 
HD. 

[0087] Next, a process of reproducing and recording 
is the information in the present invention for reproducing 
the music information (having a plurality of music com- 
positions) recorded on the MD mounted in the MD drive 
12 or on the DVD audio disc DK mounted in the DVD- 
ROM drive 1 1 and also a process of copying to the hard 
20 disc HD in the information recording and reproducing 
apparatus S shown in FIG.1 will be described below with 
reference to FIG.2. 

[0088] FIG.2 is a flowchart showing the information 
recording and reproducing process. Moreover, the infor- 
ms mation recording and reproducing process is mainly car- 
ried out in the CPU 6 in accordance with a program 
(which is stored in the ROM 7 in advance) correspond- 
ing to the flowchart shown in FIG.2. 
[0089] As shown in FIG.2, in the information recording 
30 and reproducing process of the first embodiment, it is 
firstly judged whether or not the DVD audio disc DK or 
MD (hereafter, merely referred to as a disc DK) in which 
the music information is recorded is mounted in the 
DVD-ROM drive 11 or the MD drive 12 (Step S1). ~ 
35 [0090] If it is not mounted (Step S1 ; NO), the opera- 
tional flow waits for the mount. If it is mounted (Step S1 ; 
YES), the identification information recorded on the disc 
DK is read out and is transiently stored in the RAM 8 
(Step S2). 

40 [0091 ] Here, the identification information actually im- 
plies the TOC (Table Of Contents) information in the re- 
corded music information (in a case of the CD), the U- 
TOC (User-TOC) information (in a case of the MD), or 
the ID (identification) information to identify the DVD au- 
45 dio disc DK itself from another DVD audio disc or the 
like, serving as examples of content information of the 
respective music compositions. 

[0092] Next, in accordance with the obtained identifi- 
cation information, it is judged -whether or not the cur- 
so rently mounted disc DK is a disc DK for which music 
information recorded thereon is not copiedUo and re- 
corded in the hard disc HD at all i.e., whether or not it is 
a firstly mounted disc (Step S3). 

[0093] If the mounted disc DK is a disc DK for which 
55 the copy or record is not performed at all and then the 
reproduction is firstly performed (Step S3 ; YES), it is 
judged whether or not the start of the reproduction of the 
music information within the disc DK is instructed by the 
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input device 1 0 (Step S4). If the reproduction start is not 
instructed (Step S4 ; NO), the operational flow waits for 
the instruction. 

[0094] On the other hand, if the reproduction start is 
instructed in the judgment at the step S4 (Step S4 ; 
YES), the identification information stored in the RAM 8 
at the step S2 is recorded through the HD drive 23 to 
the hard disc HD (Step S5). 

[0095] Then, the detection of the music information 
recorded oh the disc DK and the copy and record 
through the bus 9 and the HD drive 28 to the hard disc 
HD are started (Step S6). After that, the reproduction of 
the music information copied to and recorded in the hard 
disc HD and the output through the audio reproducing 
device 18 to the external portion are started in accord- 
ance with the content of the reproduction start instruc- 
tion at the step S4 (Step S7). 

[0096] That is, in the processes at the steps S6 and 
S7, while the music information is being recorded to the 
hard disc HD, the recorded music information is instantly 
reproduced from the hard disc HD. 
[0097] As the method of copying and recording the 
music information to the hard disc HD at the step S6, 
there are many methods as described below. It is suit- 
ably selected by the CPU 6, on the basis of a kind of the 
information record medium, a compressing manner and 
the like. Also, the manner of the music information itself 
to be copied and recorded is converted into the following 
various manners, and is copied to and recorded in the 
hard disc HD. 

(1-1.) Case of Compressing Music Information and 
Copying to Hard Disc 

[0098] In this case, when a music CD, on which non- 
compressed linear PCM (Pulse Code Modulation) mu- 
sic information is recorded, or a DVD audio disc DK, on 
which non-compressed music information (actually, a 
so-called "title" recorded by the linear PCM music infor- 
mation and the like), is firstly mounted in the DVD-ROM 
drive 11, the linear PCM music information is read by 
the DVD-ROM drive 1 1 . Then : the read linear PCM mu- 
sic information is compressed by the compressing de- 
vice 23 by using a compressing method, such as the 
ATRAC method, the MP 3 (MPEG Audio Layer 3) meth- 
od orthe like, is transferred through the bus line 9 to the 
HD drive 28, and is then recorded to the hard disc HD. 
[0099] By the way, besides the method in which the 
linear PCM music information read out from the DVD- 
ROM drive ? 1 1 is compressed by the compressing device 
23, it may be designed such that the analog signal out- 
putted by the D/A converter 1 9 is converted into a digital 
signal by the A/D converter 20, is compressed by the 
compressing device 23 and is then recorded to the hard 
disc HD. 



(1-2) Case of Expanding Compressed Music 
Information and Copying to Hard Disc 

[0100] When the MD is mounted in the MD drive 12 
5 or when the DVD audio disc DK (on which the com- 
pressed music information is recorded, while the DVD 
audio disc DK is designed to record thereon the non- 
compressed music information as well as the com- 
pressed music information according to the standard) is 
10 mounted irPthe DVD-ROM drive 11, the compressed 
music information reproduced by each drive is expand- 
ed by the expanding device 24. 

[01 01 ] The expanded music information is transferred 
through the bus line 9 to the HD drive 28 as the linear 
15 PCM music information, and is recorded to the hard disc 
HD. 

[0102] By the way, besides the method of recording 
the linear PCM music information outputted by the ex- 
panding device 24 to the hard disc HD, it may be de- 

20 signed to record the digital signal, which is obtained by 
digitizing the analog signal outputted from the D/A con- 
verter 1 9 by the A/D converter 20, to the hard disc HD. 
[0103] Here, the compressing methods for the MD 
and the DVD audio disc DK are different from each oth- . 

25 er. However, in the expanding device 24, the music in- 
formation compressed by using the plurality of com- 
pressing methods can be expanded by a DSP (Digital 
Signal Processor). 

30 (1 -3) Case of Copying Compressed Music Information 
to Hard Disc 

[0104] When the MD is mounted in the MD drive 12 
or when the DVD audio disc DK (in which the -eenv 
35 pressed music information is recorded) is mounted in 
the DVD-ROM drive 1 1 , the compressed music informa- 
tion reproduced in each drive is transferred through the 
bus line 9 to the HD drive 28, and is then recorded to 
the hard disc HD. 
40 [0105] That is, the music information recorded in the 
MD orthe DVD audio disc DK is recorded as it is to the 
hard disc HD. | 

(1-4) Case of Changing Compressing Method of 
45 Compressed Music Information and Copying to Hard 
Disc 

[0106] When the MD is mounted in the MD drive 12 
or when the DVD audio disc DK (in which the com- 

50 pressed music information is recorded) lis mounted in 
the DVD-ROM drive 1 1 , the compressed music informa- 
tion reproduced in each drive is transferred through the 
bus line 9 to the compressing method converter 25 to 
accordingly convert its compressing method. In this 

55 case, if the reproduction target is the MD, the compress- 
ing method is converted from the ATRAC method (which 
is for the MD) into the MP 3 method. 
[01 07] Then, the compressed music intomnation after 
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the conversion of the compressing method is again 
transferred through the bus line 9 to the HD drive 28 and 
is then recorded to the hard disc HD. 



(1-5) Case of Changing Number of Channels and 
Copying to Hard Disc 

[0108] According to the above-mentioned standard 
with regard to the DVD audio disc DK, it is prescribed 
that the music information can be recorded onto the 
DVD audio disc DK in a multiple-channel of 5.1 chan- 
nels. On the other hand, there may be a case that it does 
not correspond to the multiple-channel reproduction as 
the configuration of a vehicle itself (for example, the 
number of speakers within the vehicle). 
[0109] In this case, it is necessary to reproduce by 

down-mixing the multiple-channel music information, for 
example, down to a two-channel stereo. This down-mix- 
ing process is carried out by the converter 26. At this 
time, the converter 26 is provided with a DSP and the 
like. The converter 26 mixes the music information of 
the respective channels in the above-mentioned multi- 
ple channels at a preset predetermined rate to then ob- 
tain, for example, the music information of the two-chan- 
nel stereo. 

[01 1 0] Now- if a DVD audio disc DK (i.e. , a DVD audio 
disc DK on which a multiple-channel music is recorded) 
is mounted in the DVD-ROM drive 11, the music infor- 
mation reproduced by the DVD-ROM drive 11 is trans- 
ferred through the bus line 9 to the converter 26. and is 
converted into, for example, music information of a two- 
channel stereo. Then, it is again transferred through the 
bus line 9 to the HD drive 28, and is then recorded to 
the hard disc HD. 

[0111] By the way, if there is an environment where 
the multiple-channel music information can be repro- 
duced within the vehicle, it may be designed such that 
the music information on the DVD audio disc DK is re- 
corded to the rjard disc HD as it is as the multiple-chan- 
nel and also the music information is reproduced from 
the hard disc HD, and is then outputted from the speaker 
22 through the'D/A converter 1 9 and the amplifier 21 . 
i 

(1-6) Case of Converting Sampling Frequency and 
Copying to Hand Disc 

i 

[0112] In the?above-mentioned standard with regard 
to the DVD audio disc DK, it is prescribed that the music 
information of a plurality of sampling frequencies, such 
as 96 KHz, 48 KHz or the like can be recorded on the 
DVD audio disc DK. 

[0113] Here, the high sampling frequency increases 
the amount of the entire data. If such music information 
is recorded to the hard disc HD, this results in the waste- 
ful usage of the Capacity of the hard disc HD. So, in this 
case, it may be considered to record the music informa- 
tion to the hard disc HD after the sampling frequency is 
made lower to thereby reduce the data amount. 



[0114] In this case, the music information reproduced 
from the DVD-ROM drive 11 in which the sampling fre- 
quency is, for example, 96 KHz is transferred through 
the bus line 9 to the converter 26, and is then converted 
into the music information in which the sampling fre- 
quency is, for example, 48 KHz. Then, the music infor- 
mation converted by the converter 26 is again trans- 
ferred through the bus line 9 to the HD drive 28 and is 
then recorded to the hard disc HD. 
io [0115] The' music information is copied to and record- 
ed to the hard disc HD by using the above-mentioned 
various methods (Step S6). 

[0116] The operation when the music information is 
copied to and recorded to the hard disc HD may be de- 
'5 signed such that the copy and record are automatically 
started when the reproduction of the music information 
is started after mounting the disc DK, besides the con- 
figuration in which the copy and record are started after 
the instruction of the user in the input device 10 
20 [0117] By the way, the recording speed of the opera- 
tion started at the step S6 when the music information 
is cop»ed to the hard disc HD is equal to or faster than 
two times the reproducing speed from the hard disc HD 
of the copied music information started at the next step 
S7. Accordingly, it is possible to copy the music infor- 
mation while preventing the voice outputted from the au- 
dio reproducing device 18 from being interrupted. 
[0118] Also, the reproduction from the hard disc HD 
started at the step S7 is actually carried out by the HD 
30 drive 28. However, at this time, if the music information 
recorded in the hard disc HD is compressed, the music 
information is reproduced and outputted after the ex- 
panding device 24 expands the music information On 
the other hand, if the non-compressed music informa- 
35 t.on is recorded in the hard disc HD, it is decoded as it 
is and is then outputted through the audio reproducing 
device 1 8 to the external portion as a tone. 
[01 1 9] At this time, since the expanding device 24 has 
the DSP as mentioned above, the expanding device 24 
can carry out the expanding processes corresponding 
to respective one of the various compressing methods 
[0120] Next, it is judged whether or not all the music 
information recorded in the disc DK is completely copied 
to and recorded in the hard disc HD and the reproduction 
of all the music information recorded in the hard disc HD 
is ended (Step S8). If they are ended (Step S8 ■ YES) 
the operational flow proceeds to the step SiO as it is' 
On the other hand, if they are not ended (Step SB ■ NO) 
as the ACC switch 30 is turned off (i.e., the vehicle is 
stopped and its engine is turned off), it is judged whether 
or not the copy and the reproduction are stopped before 
the end of the copy and the reproduction of all the music 
information within the disc DK (Step S9). 
[0121] If they are not stopped before the end of the 
55 copy and the reproduction of all the music information 
within the disc DK (Step S9 ; NO), the operational flow 
returns back to the step S8 as it is. Then, the copy and 
the reproduction are continued. On the other hand, if the 
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copy and the reproduction are stopped (i.e., the stop in 
the middle) as the ACC switch 30 is turned off (Step S9 ; 
YES), it is then checked whether or not such a situation 
that the copy and the reproduction are not performed 
because of ;'Step S8 ; YES" or "Step S9 ; YES" implies 5 
the stop of the copy and the reproduction (i.e., the stop 
in the middle) before the end of the copy to the hard disc 
HD of all the music information within the disc DK (Step 
S1 0);.lf they are stopped in the middle (Step S1 0 ; YES), 
the music composition which had been copied and re- 
produced immediately before the stop in the middle and 
the identification information to identify the disc DK 
mounted in the DVD-ROM drive 11 or the MD drive 12 
are recorded to the hard disc HD (Step S11). The copy 
and the reproduction as well as the output of the music 
information currently being carried out are stopped 
(Step S12). Then, the information recording and repro- 
ducing process according to the first embodiment is 
ended. 

[0122] By the way, the recording process at the step 
S11 is carried out by using the power supply supplied 
through the backup system from the battery 29. 
[01 23] On the other hand, in the judgment at the step 
S3, if the disc DK mounted in the DVD-ROM drive 1 1 or 
the MD drive 1 2 is the disc DK, with respect to which the 
above-mentioned copy and reproduction have been 
performed on at least some portion thereof (Step S3 ; 
NO), the identification information with regard to the disc 
DK recorded in the hard disc HD (refertothe step S11) 
is detected, and it is then judged whether or not all the 
music information recorded in the disc DK are copied to 
the hard disc HD (Step S1 3). If it is judged from the de- 
tected identification information that only a part of the 
music information is copied and that the reproduction 
and the output are not completed (Step S13 ; NO), the 
copy is started from the next music composition after a 
finally copied music composition (StepS14). Moreover, 
the reproduction from the hard disc HD of the copied 
music information from the next music composition after 
the finally copied music composition is started (Step 
S15). Then, the operational flow proceeds to the step 
S8. 

[0124] On the other hand, in the judgment at the step 
S13, if it is judged from the detected identification infor- 
mation that all the music information are completely cop- 
ied (Step SI 3 YES), it is then judged whether or not the 
starts of the reproduction and the output of the music 
information in the hard disc HD in which the copy has 
been completed are instructed by the input device 10 
(Step S16). If the starts of the reproduction and the out- 
put are not instructed (Step S16 ; NO), the operational 
flow waits for the instruction. If they are instructed (Step 
S16 ; YES),the reproduction and the output are started 
in accordance with the content of the instruction (Step 
S17). Then, the operational flow proceeds to the step 
S8. 

[0125] Then, the above-mentioned processes are re- 
peated on and after the step S8. 
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[0126] Next, an example of an operation when the 
music information, which is copied the hard disc HD, is 
reproduced from the hard disc HD as mentioned above 
(i.e., when the hard disc HD is selected as the informa- 
tion record medium targeted for the reproduction) will 
be described below with reference to FIG.3. 
[0127] FIG.3 is a flowchart showing the operation of 
the reproducing process. 

[01 28] As shown in FIG.3, in the reproducing process, 
when the hard disc HD is firstly selected by the input 
device 10 as the reproduction target, a list (table) indic- 
ative of the music information recorded in the hard disc 
HD is displayed on the display 17 (Step S20). Accord- 
ingly, the music information desired to be listened to is 
selected by the input device 10 on the basis of the list 
(Step S21). 

[0129] Then, the selected music information (music 
composition) is read out from the hard disc HD by the 
HD drive 28. For example, if the read out music infor- 
mation is compressed, it is expanded by the expanding 
device 24. Then, the music information is reproduced 
through the D/A converter 19 and the like as the linear 
PCM music information (Step S22). 
[0130] As mentioned above, according to the informa- 
tion recording and reproducing process of the first em- 
bodiment, the music information is recorded to the hard 
disc HD at the recording speed equal to or faster than 
the reproducing speed from the hard disc HD. Thus, the 
music information can be quickly copied to the hard disc 
HD, and the music information can be reproduced from 
the hard disc HD in parallel to the copy. 
[0131] Also, since it is controlled such that the music 
information is recorded to the hard disc HD at the re- 
cording speed equal to or faster than two times the~re^ 
producing speed, while the music information can be 
further quickly recorded to the hard disc HD, this music 
information can be reproduced from the hard disc HD. 
[01 32] Moreover, when the operation of recording the 
music information to the hard disc HD is stopped, it is 
stopped after the identification information is recorded 
to the hard disc HD. So, when the operation of recording 
the music information to. the hard disc HD is resumed, 
by resuming it in accordance with the identification in- 
formation, it is possible to prevent the same music com- 
position from being duplicated and recorded to the hard 
disc HD. 

[0133] Furthermore, the interruption of recording the 
music information is induced as the ACC switch 30 is 
turned off. Also, even after the ACC switch 30 is turned 
off, the power supply is supplied from the battery 29. 
Thus, even if the copy of the music information is inter- 
rupted as the ACC switch 30 is turned off, it is possible 
to continue the supply of the power supply to then record 
the identification information. \ 
[0134] Also, the music information is copied to the 
hard disc HD and is reproduced. Thus, the music infor- 
mation can be copied at a high speed. 
[0135] Moreover, in the information recording and re- 
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producing apparatus S, while the music information can 
be being recorded to the hard disc HD in a short time, it 
can be being reproduced and outputted. 
[01 36] By the way, the following configuration may be 
designed in case that the non-compressed linear PCM 
music information is recorded on the disc DK or the mu- 
sic CD, if it is copied to the hard disc HD. That is, it is 
once copied to the hard disc HD in a non-compressed 
state. Then, when a series of copies, reproductions and 
outputs is ended, the recorded music information is read 
out from the hard disc HD. After this read out music in- 
formation is compressed by the compressing device 23, 
it is again recorded to the hard disc HD. 
[0137J In this case, since (i) the recorded non-com- 
pressed music information is read out from the hard disc 
HD, (ii) the read out music information is compressed, 
and (Hi) the compressed music information is again re- 
corded to the hard disc HD, even if the music information 
in the non-compressed state is recorded on the disc DK, 
it is possible to copy the music information while saving 
the record capacity of the hard disc HD. 
[0138] Moreover, when the music information is re- 
corded from the disc DK to the hard disc HD, the record- 
ing in the hard disc HD may be limited, by referring to a 
so-called "copy guard signal" (i.e., an illegal copy pro- 
tection signal) buried in the music information. 
[0139] In the above-mentioned first embodiment, the 
case is described in which the recording speed when 
the music information is copied to the hard disc HD is 
set at the high speed i.e., the speed equal to or faster 
than two times the reproducing and outputting speed 
from the hard disc HD. However, otherwise, it may be 
designed such that the reproducing and outputting 
speed is set to be equal to the recording speed and then 
the reproduction of the music information from the hard 
disc HD is started from a timing later than that of the 
start of recording. 

[0140] This configuration enables the copied music 
information to pe reproduced from the hard disc HD 
without any interruption, according to the first embodi- 
ment. ? 

(II) Modified Embodiment of First Embodiment 

[0141] A modified embodiment of the first embodi- 
ment of the present invention will be described below 
with reference to FIG.4. 

[0142] FIG.4 is a block diagram showing the schemat- 
ic configuration of an information recording and repro- 
ducing apparatus as the modified embodiment of the * 
first embodiment. 

[0143] In the above-mentioned first embodiment, the 
case is described in which the present invention is ap- 
plied to the information recording and reproducing ap- 
paratus S installed within the vehicle. However, besides z 
it, the present invention can be applied to an information 
recording and reproducing apparatus for reproducing 
and outputting the music information after copying the 



music information, while coping the music information, 
which is recorded on a DVD audio disc DK, to a hard 
disc HD in a typical house. 

[0144] That is, as shown in FIG.4, an information re- 
5 cording and reproducing apparatus S' as the modified 
embodiment of the first embodiment is provided with a 
system controller 4' containing a CPU 6, an ROM 7 and 
an RAM 8 which are similar to those of the first embod- 
iment, an input device 10, a DVD-ROM drive 11, an MD 
io drive 1 2, a display device 1 3, an audio reproducing de- 
vice 18, an expanding device 24, a compressing method 
converter 25, a converter 26 and an HD drive 28. 
[0145] Here, a power supply is supplied from a so- 
called domestic receptacle to the above-mentioned re- 
5 spective constitutional elements. The power supply is 
supplied in succession even if a main power supply 
switch of the information recording and reproducing ap- 
paratus S' itself is turned off. 

[0146] Then, an information recording and reproduc- 

o ing process similar to the first embodiment shown in 
FIG.2 is mainly carried out by the system controller 4', 
the DVD-ROM drive 1 1 , the compressing device 23, the 
HD drive 28 and the audio reproducing device 18. 
[01 47] By the way, at a step S1 1 of FIG.2 in this mod- . 

5 ified embodiment, in addition to the above-mentioned 
original process of recording the identification informa- 
tion, it may be designed to display (i) information indi- 
cating that the main power supply switch of the informa- 
tion recording and reproducing apparatus S' itself is 

> turned off, (ii) a warning message for warning that the 
power supply should be turned off, (iii) a name of a music 
composition (or a music composition number) for which 
the copy and the reproduction have been ended until 
that time, and the like, as character information by using " 

* the display device 1 3. At this time, the power supply sup- 
plied from the domestic receptacle is used as the power 
supply forthe display afterthe main power supply switch 
is turned off. 

[0148] Incidentally, it may be designed such that the 
supply of the power supply is not turned off immediately 
after the main power supply switch is turned off as men- 
tioned above, and that the supply of the power supply 
is turned off after a preset so-called "power supply cut- 
ting process" is completed. 

[0149] That Is, It may be designed so as to cut off the 
supply of the power supply to the information recording 
and reproducing apparatus S\ after the process at the 
step S1 1 of FIG.2 is completed, if the fact that the main 
power supply switch is turned off is detected at the step 
S10 of FIG.2 in this modified embodiment (Step S10 ■ 
YES). 

[0150] According to the modified embodiment of the 
first embodiment, in addition to the above-mentioned ef- 
fects of the first embodiment, when the operation for 
coping and recording the music information to and in the 
hard disc HD and reproducing it is interrupted, the infor- 
mation indicative of the interruption is displaced as the 
character information. Thus, the occurrence of the inter- 
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ruption can be easily recognized. 

(Ill) Second Embodiment 

[0151] Next, a second embodiment of the present in* 
vention is explained with reference to FIG. 5. 
[01 52] The hardware configuration of the second em- 
bodiment is the same as that of the first embodiment 
shown in FIG. 1 , and the explanations thereof are omit- 
ted. The process of reproducing and recording the in- 
formation in the second embodiment is different from 
that of the first embodiment, and the explanations there- 
of are done hereinbelow. 

[0153] FIG. 5 is a flowchart showing the information 
recording and reproducing process in the second em- 
bodiment. In FIG. 5, the same steps as those in FIG. 2 
of the first embodiment carry the same step numbers, 
and the explanations thereof are omitted. Moreover, the 
information recording and reproducing process is main- 
ly carried out in the CPU 6 in accordance with a program 
(which is stored in the ROM 7 in advance) correspond- 
ing to the flowchart shown in FIG. 5. 
[0154] In the second embodiment, the music informa- 
tion (having a plurality of music compositions) recorded 
on the MD mounted in the MD drive 12 or on the DVD 
audio disc DK mounted in the DVD-ROM drive 11 is re- 
produced and is copied to the hard disc HD in the infor- 
mation recording and reproducing apparatus S shown 
in FIG. 1. 

[0155] As shown in FIG.5, at first, the processes at 
the steps S1 to S4 are performed. 
[0156] Then, in the second embodiment, if the repro- 
duction start is instructed in the judgment at the step S4 
(Step S4 ; YES), the output to the external portion is 
started by using the audio reproducing device 1 8 in ac- 
cordance with the content of this instruction (step S25). 
[0157] Here, the reproduction is executed by expand- 
ing the music information at the expanding device 24 in 
case that the compressed music information is recorded 
on the DVD audio disc DK. On the other hand, in case 
that the non-compressed music information is recorded, 
the music information is decoded as it is and is then re- 
produced. At this time, the expanding device 24 is con- 
stituted by a DSP (Digital Signal Processor), so as to 
perform the expanding process with respect to various 
kinds of compressing methods. 

[0158] Then, it is judged whether or not it is inslructed 
to copy the reproduced music information to the hard 
disc HD by the input device 10 (step S26). 
[0159] The operation when the music information is 
copied to and recorded to the hard disc HD may be de- 
signed such that the copy and record are automatically 
started when the reproduction of the music information 
is started after mounting the disc DK, besides the con- 
figuration in which the copy and record are started after 
the instruction of the user in the input device 10. .. 
[0160] Then, if the copy is not instructed (step S26 ; 
NO), the operation flow branches to the step SB as it is. 
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On the other hand, if the copy is instructed (step S26: 
YES), the identification information, which has been 
stored in the RAM 8 at the step S2 is stored to the hard 
disc HD through the HD drive 28 (step S27). Then, the 

5 operation of copying the reproduced music information 
to the hard disc HD through the DVD-ROM drive 11, the 
bus 9 and the HD drive 28 is started (step S28). 
[0161] As the method of copying and recording the 
music information to the hard disc HD here, there are 

10 many rnethdds as described below. It is suitably select- 
ed by the CPU 6, on the basis of a kind of the information 
record medium, a compressing manner and the like. Al- 
so, the manner of the music information itself to be cop- 
ied and recorded is converted into the following various 

15 manners, and is copied to and recorded in the hard disc 
HD. 

(2-1) Case of Compressing Music Information and 
Copying to Hard Disc 

20 

[0162] In this case, when a music CD, on which non- 
compressed linear PCM (Pulse Code Modulation) mu- 
sic information is recorded, or a DVD audio disc DK, on 
which non-compressed music information (actually, a 
25 so-called "title" recorded by the linear PCM music infor- 
mation and the like), is firstly mounted in the DVD-ROM 
drive 11, the linear PCM music information is read by 
the DVD-ROM drive 11. Then, the read linear PCM mu- 
sic information is outputted from the speaker 22 through 
30 the D/A converter 1 9 and the amplifier 21 . 

[0163] Along with this operation, the linear PCM mu- 
sic information which is read by the DVD ROM drive 11 
is compressed by the compressing device 23 by using 
a compressing method, such as the ATRAC method T 4he 
35 MP 3 (MPEG Audio Layer3) method or the like, is trans- 
ferred through the bus line 9 to the HD drive 28, and is 
then recorded to the hard disc HD. 
[0164] By the way, besides the method in which the 
linear PCM music information read out from the DVD- 
40 ROM drive 11 is compressed by the compressing device 
23, it may be designed such that the analog signal out- 
putted by the D/A converter 1 9 is converted into a digital 
signal by the A/D converter 20, is compressed by the 
compressing device 23 and is then recorded to the hard 
45 disc HD. 

(2-2) Case of Expanding Compressed Music 
Information and Copying to Hard Disc ; 

so [0165] When the MD is mounted in the MD drive 12 
or when the DVD audio disc DK (on which the com- 
pressed music information is recorded, while the DVD 
audio disc DK is designed to record thereon the non- 
compressed music information as well as the com- 

55 pressed music information according to the standard) is 
mounted in the DVD-ROM drive 11, the compressed 
music information reproduced by each drive is expand- 
ed by the expanding device 24. 
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[0166] Then, the expanded music information be- 
comes the linear PCM music information and is then out- 
putted from the speaker 22 through the D/A converter 
19 and the amplifier 21. 

[01 67] Along with this operation, the linear PCM mu- 
sic information outputted from the expanding device 24 
is transferred through the bus line 9 to the HD drive 28 
and is then recorded to the hard disc HD. 
[0168] By the way, besides the method of recording 
the linear PCM music information outputted by the ex- 
panding device 24 to the hard disc HD, it may be de- 
signed to record the digital signal, which is obtained by 
digitizing the analog signal outputted from the D/A con- 
verter 1 9 by the A/D converter 20, to the hard disc HD. 
[0169] Here : the compressing methods for the MD 
and the DVD audio disc DK are different from each oth- 
er. However, in the expanding device 24, the music in- 
formation compressed by using the plurality of com- 
pressing methods can be expanded by the above men- 
tioned DSP . 



device 24. 

[0175] Then, the expanded music information be- 
comes the linear PCM music information and is output- 
ted from the speaker 22 through the D/A converter 19 

5 and the amplifier 21. 

[01 76] Along with this operation, the compressed mu- 
sic information outputted from the MD drive 12 or the 
DVD-ROM drive 1 1 is transferred through the bus line 9 

in ^ H ° dn > 28 » and is then recorded to the hard disc 
HD. Namely/trre music information recorded on the MD 
or the DVD audio disc is recorded to the hard disc HD 
as it is. 

(2-5) Case of Changing Compressing Method of 
" Compressed Music Information and Copyinq to Hard 
Disc 



(2-3) Case of Expanding Compressed Music 
Information, Re-Compressing and Recording it to Hard 
Disc 

[0170] In case that the MD is mounted in the MD drive 
12 or the DVD audio disc DK is mounted in the DVD- 
ROM drive 1 (in which the compressed music informa- 
tion is recorded), the compressed audio information re- 
produced by each drive is expanded by the expanding 
device 24. 

[0171] Then, the expanded music information be- 
comes the linear PCM music information and is output- 
ted from the speaker 22 through the D/A converter 19 
and the amplifier 21. 

[0172] Along with this operation, the linear PCM mu- 
sic information; outputted from the expanding device 24 
is compressed by the compressing method such as the 
ATRAC method, the MP3 method or the like by the com- 
pressing device 23, and is transferred through the bus 
line 9 to the HD drive 28 and is then recorded to the hard 
disc HD. 

[01 73] By the way, besides the method of compress- 
ing the linear PCM music information, which has been 
expanded by the expanding device 24, by the com- 
pressing device 23, it may be designed to firstly convert 
the analog signal outputted from the D/A converter 19 
to the digital signal and then compress the digital signal 
by the compressing device 23. 
7 

(2-4) Case of Recording Compressed Music Information 
to Hard Disc 

[01 74] In case that the MD is mounted in the MD drive 
12 or the DVD audio disc DK is mounted in the DVD- 
ROM drive 1 (in which the compressed music informa- 
tion is recorded), the compressed audio information re- 
produced by each drive is expanded by the expanding 



[0177] When the MD is mounted in the MD drive 12 
or when the DVD audio disc DK (in which the com- 
pressed music information is recorded) is mounted in 
the DVD-ROM drive 1 1 , the compressed music informa- 
tion reproduced in each drive is expanded by the ex- 
panding device 24. 

[0178] Then, the expanded music information be- 
25 comes the linear PCM music information and is output- 
ted from the speaker 22 through the D/A converter 19 
and the amplifier 21. 

[01 79] Along with this operation, the compressed mu- 
sic information outputted from the MD drive 12 or the 
30 DVD-ROM drive 1 1 is transferred through the bus line 9 
to the compressing method converter 25, so as to con- 
vert the converting method. In this case, if the reproduc- 
tion target is the MD, the ATRAC method for the MD is 

changed to the MP3 method for example. 

35 [0180] Then, the compressed music information after 
the conversion of the compressing method is again 
transferred through the bus line 9 to the HD drive 28 and 
is then recorded to the hard disc HD. 

(2-6) Case of Changing Number of Channels and 
Copying to Hard Disc 

[0181] According to the above-mentioned standard 
with regard to the DVD audio disc DK, it is prescribed 
that the music information can be recorded onto the 
DVD audio disc DK in a multiple-channel of 5.1 chan- 
nels. On the other hand, there may be a case that it does 
not correspond to the multiple-channel reproduction as 
the configuration of a vehicle itself (for example, the 
50 number of speakers within the vehicle). 

[0182] In this case, it is necessary to reproduce by 
down-mixing the multiple-channel music information for 
example, down to a two-channel stereo. This down-mix- 
ing process is carried out by the converter 26. At this 
55 time, the converter 26 is provided with a DSP and the 
like. The converter 26 mixes the music information of 
the respective channels in the above-mentioned multi- 
pie channels at a preset predetermined rate to then ob- 
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tain, for example, the music information of the two-chan- 
nel stereo. 

[0183] Now, if a DVD audio disc DK (i.e., a DVD audio 
disc DK on which a multiple-channel music is recorded) 
is mounted in the DVD-ROM drive 11, the music infor- 
mation reproduced by the DVD-ROM drive 11 is trans- 
ferred through the bus line 9 to the converter 26, and is 
converted into, for example, music information of a two- 
channel stereo. Then, it is outputted from the speaker 
22 through the D/A converter 1 9 and the amplifier 21 . 
[0184] Along with this operation, the music informa- 
tion of the two-channel stereo is again transferred to the 
HD drive 28 through the bus line 9 and is recorded to 
the hard disc HD. 

[0185] By the way, if there is an environment where 
the multiple-channel music information can be repro- 
duced within the vehicle, it may be designed such that 
the music information on the DVD audio disc DK is out- 
putted from the speaker 22 as it is as the multiple-chan- 
nel while the music information of the two-channel ster- 
eo is recorded to the hard disc HD. In this case, the mu- 
sic information of the multiple channel, reproduced from 
the DVD-ROM 11 is outputted from the speaker 22 
through the D/A converter 19 and the amplifier 21 . 

(2-7) Case of Converting Sampling Frequency and 
Copying to Hard Disc 

[0186] In the above-mentioned standard with regard 
to the DVD audio disc DK, it is prescribed that the music 
information of a plurality of sampling frequencies, such 
as 96-.KH2, 48 KHz or the like can be recorded on the 
DVD audio disc DK. 

[0187] Here, the high sampling frequency increases 
the amount of the entire data. If such music information 
is recorded to the hard disc HD, this results in the waste- 
ful usage of the capacity of the hard disc HD. So, in this 
case, it maybe considered to record the music informa- 
tion to the hard disc HD after the sampling frequency is 
made lower to thereby reduce the data amount. 
[0188] In this case, the music information reproduced 
from the DVD-ROM drive 11 in which the sampling fre- 
quency is, for example, 96 KHz is outputted from the 
speaker 22 through the D/A converter 1 9 and the am- 
plifier 21 , while the music information In which the sam- 
pling frequency is 96 KHz is transferred through the bus 
line 9 to the converter 26, and is then converted into the 
music information in which the sampling frequency is, 
for example, 48 KHz. Then, the music information con- 
verted by the converter 26 is transferred through the bus 
line 9 to the HD drive 28, and is then recorded to the 
hard disc HD. 

[01 89] When the copy of the music information to the 
hard disc HD by the above mentioned various methods 
is complete^, the processes at the step S8 to S12 are 
performed in the same manner as the first embodiment 
of FIG. 2. 

[0190] On the other hand, in the judgment at the step 



S3, if the disc DK mounted in the DVD-ROM drive 11 or 
the MD drive 1 2 is the disc DK, with respect to which the 
above-mentioned copy and reproduction have been 
performed on at least some portion thereof (Step S3 ; 

5 NO), the processes at the step S13, S14, S1 6 and S17 
are performed in the same manner as the first embodi- 
ment of FIG. 2 except that the step S1 5 is not performed 
since the reproduction is performed at the step S25 in 
the second embodiment. 

10 [0191] In the second embodiment, the operation 
when the music information, which is copied the hard 
disc HD, is reproduced from the hard disc HD is the 
same as that of the first embodiment of FIG. 3. 
[01 92] As mentioned above, according to the informa- 

15 tion recording and reproducing process of the second 
embodiment, since the operation of recording the music 
information to the hard disc HD is performed along with 
the reproduction and output of the music information 
from the disc DK, it is possible to complete copying the 

20 music information within a short time period while out- 
putting the music information. 

[0193] The music information is compressed and re- 
corded on the disk DK, the music information is expand- 
ed and decoded, this expanded music information is 

25 compressed and recorded to the hard disc HD. Thus, it 
is possible to record the music information to the hard 
disc HD while outputting the music information having 
a large information amount to the external portion. 
[0194] Further, when the operation of recording the 

30 music information to the hard disc HD is stopped, the 
identification information indicative of the disc DK itself 
and the finally recorded music composition is recorded 
to the hard disc DK before actually stopping the record- 
ing operation. Thus, when the operation of recording the- 

35 music information to the hard disc HD is resumed, it is 
possible to prevent the same music composition from 
being redundantly recorded, by resuming the recording 
operation in accordance with the identification informa- 
tion. 

40 [0195] Also, since the music information is copied to 
the hard disc HD, the music information can be copied 
at a high speed. 

[0196] Moreover, in the information recording and re- 
producing apparatus S, while the music information can 

45 be being reproduced and outputted, the music informa- 
tion can be recorded to the hard disc HD in a short time. 
[0197] By the way, the following configuration may be 
designed in case that the non-compressed linear PCM 
music information is recorded on the disc DK or the mu- 

50 sic CD, if it is copied to the hard disc HD. That is, it is 
once copied to the hard disc HD in a non-compressed 
state. Then, when a series of copies is ended, the re- 
corded music information is read out from the hard disc 
HD. After this read out music information is compressed 

55 by the compressing device 23, it is again recorded to 
the hard disc HD. 

[0198] Moreover, when the music information is re- 
corded from the disc DK to the hard disc HD, the record- 
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ing in the hard disc HD may be limited, by referring to a 
so-called "copy guard signal" (i.e., an illegal copy pro- 
tection signal) buried in the music information, accord- 
ing to the second embodiment. 

5 

(IV) Modified Embodiment of Second Embodiment 

[01 99] The second embodiment of the present inven- 
tion may be modified in the same manner as the modi- 
fied embodiment of the first embodiment explained with 10 2. 
reference to FIG. 4. Namely, the second embodiment of 
the present invention can be applied to an information 
recording and reproducing apparatus for copying the 
music information, which is recorded on a DVD audio 
disc DK, to a hard disc HD in a typical house. is 
[0200] According to the modified embodiment of the 
second embodiment, in addition to the above-men- 3. 
tioned effects of the second embodiment, when the op- 
eration for coping and recording the music information 
to and in the hard disc HD is interrupted, the information 20 
indicative of the interruption is displayed as the charac- 
ter information. Thus, the occurrence of the interruption 
can be easily' recognized. 

[0201] In addition, in the first embodiment and the 
second embodiment as well as their modified embodi- 25 
ments, the case is described in which the music infor- 4. 
mation is copied from the disc DK for recording the mu- 
sic information to the hard disc HD. However, besides 
it, the information recording and reproducing process in 
the present invention can be applied as it is to such a 30 
case that video information is copied from a DVD for re- 
cording the video information containing a dynamic pic- 
ture and the like to the hard disc HD. 
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An information recording and reproducing appara- 
tus (S) characterized in that said apparatus com- 
prises: 40 

a first; reproducing device (11) for reproducing 
audio information from a first information record 
medium (DK), in which the audio information is 
recorded; 45 
a recording device (28) for recording the repro- 
duced audio information into a second informa- 
tion record medium (HD); 
a second reproducing device (28) for reproduc- 
ing the audio information recorded in said sec- so 6. 
ond information record medium; and 
a controlling device (6) for setting a recording 
speed-when recording the audio information in- 
to saidsecond information record medium and 
a reproducing speed when reproducing the au- ss 
dio information from said second information 
record medium such that the recording speed 
is equal to or higher than the reproducing 



speed, andcontrolling said second reproducing 
device and said recording device so as to per- 
form reproducing the recorded audio informa- 
tion from said second information record medi- 
um at the set reproducing speed in parallel to 
recording the audio information into said sec- 
ond information record medium at the set re- 
cording speed. 

An information recording and reproducing appara- 
tus (S) according to Claim 1, characterized in that 
said controlling device (6) sets the recording speed 
and the reproducing speed such that the recording 
speed is equal to or faster than two times the repro- 
ducing speed. 

An information recording and reproducing appara- 
tus (S) according to Claim 1 , characterized in that 
said controlling device (6) sets the recording speed 
and the reproducing speed equal to each other, and 
controls said second reproducing device (28) and 
said recording device (28) so that said second re- 
producing device starts reproducing after said re- 
cording device starts recording. 

An information recording and reproducing appara- 
tus (S) according to any one of Claims 1 to 3, char- 
acterized in that said controlling device (6) controls 
said first reproducing device ( 1 1 ) and said recording 
device (28) so as to convert a form of the audio in- 
formation reproduced from said first information 
record medium (DK) and then record the audio in- 
formation into said second information record me- 
dium (HD). 

An information recording and reproducing appara- 
tus (S) according to any one of Claims 1 to 3, char- 
acterized in that said controlling device (6) controls 
said recording device (28) so as to compress the 
audio information, which is reproduced by said first 
reproducing device (11), and record the com- 
pressed audio information into said second infor- 
mation record medium (HD), and controls said sec- 
ond reproducing device (28) so as to reproduce the 
audio information from said second information 
record medium, expand The reproduced audio infor- 
mation and output the reproduced and expanded 
audio information to an external portion. 



An information recording and reproducing appara- 
tus (S) according to any one of Claims 1 to 5, char- 
acterized in that said controlling device (6) controls 
said recording device (28) so as to record informa- 
tion indicative of a portion of the audio information, 
which is being recorded at a time of stopping a re- 
cording operation of recording the audio information 
into said second information record medium (HD), 
into said second information record medium and 
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then.stop the recording operation, when the record- 
ing operation is to be stopped in a middle of record- 
ing the audio information into said second informa- 
tion record medium. 

7. An information recording and reproducing appara- 
tus (S) according to Claim 6, characterized in that 
said controlling device (6) controls said recording 
device (28) so as to output stop information indica- 

: tive of stopping the recording operation to an exter- 
nal portion, when the recording operation is to be 
stopped in the middle. 

8. An information recording and reproducing appara- 
tus (S) according to Claim 6 or 7, characterized in 
that [ 

the recording operation is stopped by stopping 
a main electric power supplying device (29) for 
supplying an electric power to said information 
recording and reproducing apparatus in a nor- 
mal operation, and 

said information recording and reproducing ap- 
paratus further comprises a sub electric power 
supplying device (29) for supplying an electric 
power to said information recording and repro- 
ducing apparatus after said main electric power 
supplying device is stopped. 

9. An information recording and reproducing appara- 
tus (S) according to any one of Claims 1 to 8, char- 
acterized in that said apparatus further comprises 
a compressing device (23) for reproducing the re- 
corded audio information from said second informa- 
tion record medium (HD), compressing the repro- 
duced audio information, and recording again the 
compressed reproduced audio information into said 
second information record medium. 

10. An information recording and reproducing appara- 
tus (S) according to any one of Claims 1 to 9, char- 
acterized in that 

i 

said first information record medium (DK) com- 
prises an optical disc, and 
said second information record medium (HD) 
comprises a magnetic disc. 

11. An information recording and reproducing appara- 
tus (S) according to any one of Claims 1 to 10, char- 
acterized in that 

h 

on ,said second information record medium 
(HD), map information to control a navigation 
function is further recorded, and 
said information recording and reproducing ap- 
paratus further comprises a navigation device 
(1 to 3, 6) for controlling the navigation function 



by using the map information. 

12. An information recording and reproducing appara- 
tus (S) characterized in that said apparatus com- 

5 prises: 

a first reproducing device (11) for reproducing 
audio information from a first information record 
medium (DK), in which the audio information is 
10 recorded; 

a recording device (28) for recording the repro- 
duced audio information into a second informa- 
tion record medium (HD); 
a second reproducing device (28) for reproduc- 
es ing the audio information recorded in said sec- 
ond information record medium; and 
a controlling device (6) for controlling said re- 
cording device to record the audio information, 
which is reproduced from said first information 
20 record medium by said first reproducing device 
(11 ), when the audio information is outputted as 
a sound and also controlling said second repro- 
ducing device to reproduce and output the au- 
dio information as the sound 

25 

13. An information recording and reproducing appara- 
tus (S) according to Claim 12, characterized in that 
said apparatus further comprises a converting de- 
vice (26) for converting a form of the audio informa- 

30 tion, wherein 

said controlling device (6) controls said con- 
verting device and said recording device (28) to 
convert the form of the audio information and then 
record the audio information when recording the-au— 

35 dio information reproduced by said first reproducing 
device (11) into said second information record me- 
dium (HD). 

14. An information recording and reproducing appara- 
40 tus (S) according to Claim 12, characterized in that 

said apparatus further comprises: 

a compressing device (23) for compressing the 
audio information; and 
45 an expanding device (24) tor expanding the 

compressed audio information, 

wherein 

so said controlling device (6) controls said com- >. 

pressing device and said recording device (28) 
to compress the audio information and then 
record the compressed audio information when 
recording the audio information, which is repro- 

55 duced by said first reproducing device (1 1 ), into 

said second information record medium (HD), 
and 

said controlling device controls said second re- 
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producing device (28) and said expanding de- 
vice to reproduce the compressed audio infor- 
mation, expand the reproduced audio informa- 
tion and then output the expanded audio infor- 
mation as a sound. 

15. An information recording and reproducing appara- 
tus (S) characterized in that said apparatus com- 
prises: ! 

a reproducing device ( 1 1 ) for reproducing audio 
information from a first information record me- 
dium (DK), in which the audio information is re- 
corded; 

a recording device (28) for recording the repro- 
duced audio information into a second informa- 
tion record medium (HD); and 
a controlling device (6) for controlling said re- 
producing device and.said recording device so 
as to perform recording the reproduced audio 
information into said second information record 
medium in parallel to reproducing the audio in- 
formation from said first information record me- 
dium. 

16. An information recording and reproducing appara- 
tus (S) according to Claim 1 5, characterized in that 
said apparatus further comprises a converting de- 
vice (26) for converting a form of the audio informa- 
tion, which is reproduced from said first information 
record medium (DK), wherein 

said recording device (28) records the con- 
verted audio information into said second informa- 
tion record medium (HD). 



tion record medium (HD). 
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17. An information recording and reproducing appara- 
tus (S) according to Claim 1 5, characterized in that 

the audio information is recorded in said first 
information record medium (DK) in a non-com- 
pressed state, and 

said recording device (28) compresses the au- 
dio information in the non-compressed state 
and then records the compressed audio infor- 
mation into said second information record me- 
dium (HD). 

.18. An information recording and reproducing appara 



35 



40 



19. An information recording and reproducing appara- 
tus (S) according to Claim 15, characterized in that 

the audio information is recorded in said first 
information record medium (DK) in a com- 
pressed state, 

said reproducing device (11) comprises a de- 
coding device for expanding and decoding the 
audio information in the compressed state, and 
said recording device (28) again compresses 
the expanded and decoded audio information 
and then records the again compressed audio 
information into said second information record 
medium (HD). 

20. An information recording and reproducing appara- 
tus (S) according to Claim 15, characterized in that 

the audio information is recorded in said first 
information record medium (DK) in a com- 
pressed state, and 

said recording device (28) records the audio in- 
formation in the compressed state into said 
second information record medium (HD). 

21. An information recording and reproducing appara- 
tus (S) according to Claim 15, characterized in that 

the audio information is recorded in said first 
information record medium (DK) in a com- 
pressed state based on a first compressing 
method, and - 
said recording device (28) records the audio in- 
formation, in a compressed state based on a 
second compressing method, which is different 
from the first compressing method, into said 
second information record medium (HD) 



p tus (S) according to Claim 1 5, characterized in that 

the audio information is recorded in said first 
information record medium (DK) in a com- 
pressecf state, 

said reproducing device (11) comprises an ex- 
panding device (24) for expanding the audio in- 
formation in the compressed state, and 
said recording device (28) records the expand- 
ed audio information into said second informa- 



22. An information recording and reproducing appara- 
tus (S) according to any one of Claims 15 to 21, 
characterized in that said controlling device (6) con- 
trols said recording device (28) so as to record in- 
formation indicative of a portion of the audio infor- 
mation, which is being recorded" at a time of stop- 
ping a recording operation of recording the audio 
information into said second information record me- 
dium (HD), into said second information record me- 
50 dium and then stop the recording operation, when 
the recording operation is to be stopped in a middle 
of recording the audio information into said second 
information record medium. 

55 23. An information recording and reproducing appara- 
tus (S) according to Claim 22, characterized in that 
said controlling device (6) controls said recording 
device (28) so as to output stop information indica- 

•j 
1 
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tive of stopping the recording operation to an exter- 
nal portion, when the recording operation is to be 
stoppedin the middle. 

24. An information recording and reproducing appara- 5 
tus (S) according to Claim 22 or 23, characterized 
in that 

the recording operation is stopped by stopping 
a main electric power supplying device (29) for 10 
supplying an electric power to said information 
recording and reproducing apparatus in a nor- 
mal operation, and 

said information recording and reproducing ap- 
paratus further comprises a sub electric power 15 
supplying device (29) for supplying an electric 
power to said information recording and repro- 
ducing apparatus after said main electric power 
supplying device is stopped. 

20 

25. An information recording and reproducing appara- 
tus (S) according to any one of Claims 15 to 24, 
characterized in that said apparatus further com- 
prises a compressing device (23) forjudging the au- 
dio information which is recorded in a non-com- 25 
pressed state from among the audio information re- 
corded in said second information record medium 
(HD), reproducing the judged audio information in 
the non-compressed state from said second infor- 29. 
mation 'record medium, compressing the repro- 30 
.duced audio information by applying a predeter- 
mined compressing process onto the reproduced 

audio information, and recording again the com- 
pressed audio information into said second infor- 
mation record medium. 35 

26. An information recording and reproducing appara- 
tus (S) according to any one of Claims 15 to 25, 
characterized in that 

40 

said first information record medium (DK) com- 
prises an optical disc, and 
saicl second information record medium (HD) 
comprises a magnetic disc. 

45 

27. An information recording and reproducing appara- 
tus (S) according to any one of Claims 15 to 26, 
characterized in that 

on said second information record medium 50 
(HD), map information to control a navigation 30. 
function is further recorded, and 
said information recording and reproducing ap- 
paratus further comprises a navigation device 
(1 to 3, 6) for controlling the navigation function 55 
by using the map information. 

28. An information recording and reproducing method 



characterized in that said method comprises: 

a first reproducing process of reproducing au- 
dio information from a first information record 
medium (DK), in which the audio information is 
recorded; 

a recording process of recording the repro- 
duced audio information into a second informa- 
tion record medium (HD); 
a second reproducing process of reproducing 
the audio information recorded in said second 
information record medium; and 
a controlling process of setting a recording 
speed when recording the audio information in- 
to said second information record medium and 
a reproducing speed when reproducing the au- 
dio information from said second information 
record medium such that the recording speed 
is equal to or higher than the reproducing 
speed, andcontrolling said second reproducing 
process and said recording process so as to 
perform reproducing the recorded audio infor- 
mation from said second information record 
medium at the set reproducing speed in parallel 
to recording the audio information into said sec- 
ond information record medium at the set re- 
cording speed. 

An information recording and reproducing method 
characterized in that said method comprises: 

a first reproducing process of reproducing au- 
dio information from a first information record 
medium (DK), in which the audio information is 
recorded; 

a recording process of recording the repro- / 
duced audio information into a second informa- / 
tion record medium (HD); 
a second reproducing process of reproducing 
the audio information recorded in said second 
information record medium; and 
a controlling process of controlling said record- 
ing process to record the audio information, 
which is reproduced from said first information 
record medium by said first reproducing proc- 
ess, when the audio information is outputted as 
a sound and also controlling said second repro- 
ducing process to reproduce and output the au- 
dio information as the sound 

An information recording and reproducing method 
characterized in that said method comprises: 

a reproducing process of reproducing audio in- 
formation from a first information record medi- 
um (DK), in which the audio information is re- 
corded; 

a recording process of recording the repro- 
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duced audio information into a second informa- 
tion record medium (HD); and 
a controlling process of controlling said repro- 
ducing process and said recording process so 
as to perform recording the reproduced audio s 
information into said second information record 
medium in parallel to reproducing the audio in- 
formation from said first information record me- 
dium. 
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